Alterations in hepatocyte plasma membrane in carbon tetrachloride poisoning. Freeze-fracture analysis of gap junction and electron spin resonance analysis of lipid fluidity.
The plasmalemma of the livers of rats treated with carbon tetrachloride (CCl4) were examined by freeze-fracture and electron spin resonance probe techniques. The rodents received by mouth either mineral oil alone (0 to 4.5 hours before sacrifice) or CCl4 in mineral oil (1:1) (2.5 ml of CCl4/kg, 0 to 3 hours before sacrifice). Rats were anesthetized with ether and livers were perfused in situ with saline either at ambient temperature or at 4 degrees C. After perfusion, livers were fixed in situ and processed for freeze-fracture and electron microscopy. Hepatocytes were isolated and incubated with 12-doxylstearic acid and subjected to electron spin resonance analysis. Electron microscopy revealed greater than a 2.5-fold increase in the individual mean gap junction size when rats were treated with mineral oil alone for 4.5 hours and the livers were processed at room temperature. The mean gap junction size in rats dosed with CCl4 for 0.5 hours before sacrifice equalled those of the group treated with mineral oil for 4.5 hours. Increases in gap junction size with CCl4 were progressive with time; by 3 hours, a 3.5-fold increase over controls was observed (p less than 0.05). When livers were perfused with iced saline, rats treated with mineral oil for 1.5 hours had a slight decrease (not significant) in mean gap junction size as compared to controls, while the size in rats treated for the same amount of time with CCl4 increased almost 5-fold over controls (p less than 0.05).(ABSTRACT TRUNCATED AT 250 WORDS)